Using Positron Emission Tomography (PET), we investigated cerebral regions associated with the episodic recognition of words alone and words bound to contextual colours. Two modes of colour encoding were tested: incidental and intentional word-tocolour binding. Word-only recognition was associated with brain activation in a lexico-semantic left middle temporal region and in the cerebellum following an incidental colour encoding, and with brain activation in the left posterior middle frontal gyrus, right anterior cingulate and right inferior frontal gyrus following an intentional encoding. Recognition of bound features was associated with activation in left prefrontal and superior parietal regions following an incidental colour encoding, and with preferential right prefrontal cortex activation following an intentional colour encoding. Our results are in line with the hypothesis of a parietal involvement in context processing, and prefrontal areas in monitoring retrieval processes. Our results also support the hypothesis of a 'cortical asymmetry for reflective activity' (CARA).
Introduction
Episodic memory allows to encode, store and retrieve memories of personal events [62] . It relies on the ability to bind central information (e.g. the content of a conversation) to contextual information specific to the event. Contextual information includes temporo-spatial features of the event (the moment and the place of its presentation) but also the modality of encoding (e.g. visual, auditive, …), physical characteristics such as voice or colour, cognitive operations performed during the event, or emotional state. They may later serve as cues to help retrieving the central information. In the process of creating a coherent memory trace for a particular event, encoding the central information and the context independently is not sufficient. Establishing a link between central and contextual features (binding them together), is a crucial operation, necessary to give the memory of an event its specificity and its distinctiveness. The ability to retrieve the memory of an event may depend on the quantity and the strength of associations created between central and contextual information, which places binding processes at the top of the list of fundamental episodic memory operations.
Hasher and Zacks [25] proposed a distinction between automatic and voluntary processing of information. This distinction was echoed in the literature and it was repeatedly postulated that some contextual informations (e.g. spatial context or frequency of occurrence) are best processed automatically (e.g. incidentally), while other contextual informations are processed in an effortful mode (e.g. colours). This assumption does not mean that spatial contextual information cannot be encoded intentionally and colour cannot be encoded incidentally, but rather that the
